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experiment from the intensities of the

) and (hzkzlz). %
diffraction studies

with & end & being determined By
A-rays scattered from the crystel planes (h1k1l1
lattice typeH and from X-Tay

depends considerably on the
tional to T7Q5°

is estimated as being propoT

(14).

Y2 = ——l_‘%%:g— N\ ripubr = ——/‘—z%i- E;?EZZ Fyexp [——2niFH] Ar.
i 4

?2 is obtained from the difference of the structural amplitude determined

-
by experiment and that computed on the basis c¢f 2 xnown electTon distridu-

tion. The deviations &Te explained by the fact that the diamagnetic o
component of the qusceptibility has been neglected in the calculations. A
1t is demonstrated thet the anisotropy of the diamagnetic component of

susceptibility caused by the deviation of the electron distribution from
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scherical symmetry as well as by the temperature dependence of the
diamagnetic susceptibility can be estimated from X-ray diffraction
studies. There are 1 table and 5 references: > Soviet and 2 non-Soviet.

ASSOCIAYICH: Otdel fiziki tverdogo tela i poluvprovodnikov Akademii nauk
B35R (Division of Solid State Physics and Semiconductors of
the Academy of Sciences BSSR)

SUBLITYVED: October 11, 1961
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AUTHORS: sirotds N, M., Academician AS BSSR,
and Gololobov, Yo. Mo

TITLE: Electron density dgistribution ip indium antimonide

PERIODICAL: Akademiy@ nauk SSSR. poklady, V- 14%, no. 1, 1962,

156 -158

rexT: The authors studled the change of the atomic scatterlng factor of
indium and antimony jons in InSb sin crystals purlfle by zone melting
and then pulverxzec (partic - 50 -1 (URS - 50 - 1)
The absolute jntensity Ihkl of the reflexes was

x - Tay recording unit.
and the structural factors £, (sb) and

determlned from exper1menta1 data,

fz(In) were calculated. The logarithme of f4 atzzl.h2\>8 end f,
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. There are 4 figures and 5 references 4
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1 non - Soviet. The reference to the English-language publication reads as
follows: G. Giesecke, H. Pfister, Acta Cryst., 11, no. 5 (1958).

ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk
BSSR (Department of Solid State and Semiconductor Physics of
the Academy of Sciences BSSR)

SUBLITTED: October 21, 1961
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B145/B138

LUPHORS : sirota, Il. K.,Member of the AS BSSR,
and Olekhnovich, B. k.

TTULE ulectron density distribution in aluminum argenide at
20 and -1000C

ikedemiya nauk SS55R. Doklady, v. 143, no. 2, 1962, 370 - 372
- - JITIILV . .

2uxT:  In a2 study of compounds A B, the atomic scattering factors of
aluminum and arsenide ions in aluminum arsenide were determined. The
measurement and calculetion methods had been described earlier (DAl, 136,
re. 3, 6690 (1961)). The samples were obtzined from the initial components
using the two-temperature metnod (evacuated quartz ampoules, 650 and 1150°C,
duration of synthesis 5 hrs). The ersenide crystals werTe comminuted in
argon atmosphere to a particle size below 15 - 206w « The diegrams were
plotted using & , - 50 (URS - 50 I) instrument with a Geiger counter
wnd Cu ¥ ., radiation in argon atmosphere. A cold N2 jet was applied for

R I
low~temperature measurements. Results show that the curves in the V/
“,d"
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. 3
=2 . : 2
7 no  diagran approach & linear course ag from EE_ hj »12.
j= j =1

The density distribution for this part of electrgns can therefore be
descrived by the Coussian curve T4 = i exp (-ar)

characterized DY 4 (sce Table 1), show that, with a temperature dropy ¢ 4

. The resulting data,

cnonges in such & wvay that the neight of the Gaussian curve grows near the
atomic center, whereas the dispersion of the curve itgelf becomes less.
The distrivution in the outer part of the ions is characterized by fz,

which 1is determined by the difference f2 = f - f1 (f being the experimental

value of atomic scattering factors and f1 the value calculzated from the

Gaussian distribution). On & temperature dTroPs £y grows both with Al and

with As. 1In otheT words, the electron density distribution changes in the !
1

outer part of the ions. The analysis of electron density distribution

-
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ijagrams shows that, with a temperature drop, the electron density between
zdjoining aluminum and arsenice ions rises somewhat in the [111' direction,
wherezs in the {110} plane the zone of low electron density expands
considersbly in the 1107 direction. It is concluded that the electron
density distribution has to be systematically investigated at different,
and esvecially st low, temperatures. Te. . Cololobov and A. U. Sheleg
helped in working out the methods of low-temperature measurements, There

are 4 figures, 1 table,und 3 Soviet references.

ASSOCTATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk
BSSR (Departement of Solid-state and Semiconductor Physics
of the Academy of Sciences BSSR)

SUBNIVDY-D: November 9, 1961
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AUTHOR: Sirota, N. N., Member of the AS BSSR

___________L.__...—__

TITLE: Temperature dependence of the electric conductivity of solids
PERIODICAL: Akademiya nauk 335R. Doklady, v. 143, no. 3. 1962, 567 - 569

TEXT: On the assumption that the reciprocal relaxation time in a crystal .
lattice is proportional to the sum of the mean squares

and the mean squares u2
s,C

equilibrium positions, ¢ = ———( 2
ne

ty. m* is the effective electron mass, € the electron charge, n the effeo-

tive electron concentration. ug T can be
1

theory for the temperature factor MT of X—ray scattering in a lattice if -

the characteristic temperature O is known
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)holds for the electrlc re51stitb .

calculated by the Debye-Waller 1

“'—T~ _am 014_ M M
usr-Mm 8:;' sm'o (4).
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- X
@ GX) = % S xdx ’ 7(- - M is the ion mass.

oT
¢ et (S 2 1)
1= M@ L\ <1
: Msz , ¢ (5) is ob-
tained from both equations. It describes the temperature dependence of
the resistivity of a metal with constant electron concentration and with
constant m*. If the electron concentration dependa on temperature in the

form n = 1 exp( AE/2kT), ~

em*A eAsnn' S o
PT= P Mk [ \ &= ]’; (6) is obtained
for the resistlvity. with combined (n+p) oonductivity

) Lot , 3
6a2 [T
pr= m[(v) \Foit 41
x (AeeAé'lm- +-ApeAE"mr) . (7) is obtained 1f'm*/n e’ - A, and m**/nop 2
- A . The temperature dependence of the electric conductivity is determind
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by functions of the characteristics temperature and the activation energy.:
The latter is directly related to the lattice energy. Hence, the electrioc:
conductivity considerably depends on the lattice energy. For metals in
which the current is condicted both by metal electrons and by .electrons

bound to impurities, o 0(1) -
m R
p= ~+noe'km & o

' 1 B SR
' +_ Q LR (8)
. J,+MW;¢MU;Q

. el sd ") is obtained. ‘There
are 3 figures and 6. references: 1 Soviet and 5 non-Soviet. . .

ASSOCIATIONs Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk
BSSR (Department of Splid State Physics and Semiconductors
of the Academy of Sciences BSSR)

SUBMITTED: November 15, 1961 .
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only harmonic vibraiions are considered. fThe mean square displacement

_En(pm) ) 0

1
o = = T 7w+ == I (X,p,n)}, where 1/% = kT/hy_;
T Bk {(+1)/n 2 n(p/n)?/"  xP F p-1 -p® °
x* e

!
¥ = hv/k?; @ = huo/k; g = (p/n)(T/G)n; I(X,p,n) =4 T dx. As the A
— e -1 N
eguation B, = 8n2~u§ p relates the temperature coefficient to the mean v
+ ’

2 (p+1)/n ¢
Stuare displacement, one has B = gg__gip/n) 1 _(o/n .
ake [((p+1)/n) |2 n(p/n)?/®

+%;I(X,p,n)}. For a gpeéial casge where p = 2 and n = 1y one finds.

2 -
35 = ‘“"{* + -% 12 1(X)}. For the Gauss frequency specirum
Y ‘: be >

.- sz s ~2- n ., . . :’-7 -.:‘
dz = ;e ¢ dV one obtaing ug, (Gauss) = (4n/4722) »[,/;; Lz,f,-. 279 (X | and

_1"
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AUTHCORS: " Sirota, N. N., Academician AS BSSR, and Gololobov, Ye. M.
TITLE: Ltomic scattering factors and electron density distribution

in aluminum entimonide at 20 and -100°%¢
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 2, 1962, 398 - 40ﬂ

72XT: Concluding a series of studies” on atomic scattering factors of {7
antimonides the authors give the scattering factors of the AlSb ions and
the electron density in AlSb as determined by a method described earlier
(DA, 143, no. 2 (1962)) The sguares F2 of the structural amplitudes are :
calculated from the intensity of the powder pattern reflexes (cf. Fig. 1),

\ The following values were obtained for the Gaussian distribution p,‘-"= Al} ;
of the electron density: at 20°C: A, = 62.381; ay; = 11.587; Agy = 418.413

. oot _ 100°C: A.. = . - . ) [
aSb-14.71o, at - 100°C: A,, 68.951; “A1“12'4“’ Agy 466.46% agy |

=15.871. The electron density distribution in the [111] ana [113) direc- |
tions of the (110) plane of the unit cell does not essentially differ from

ihat of GaSb and InSb. Estimation of the ionic radii gives the following |
card 1/3 !
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{

o ' T
values in the plane with 1 el/A electron density: Ty s 0.6 R, Tgy =(L93j;
and " in the plane with 0.5 el/R electron density: Thy = 0.75 2,'er =1.2 8. v

‘e

The characteristic temperatures © for AlSb, GaSb, and InSb are 320, 240, %
and 210°K, respectively. The data serve as & contribution to the investi-
gation of interatomic interaction in ATIIBV semiconductors. There are 2
4 figures. The most important English-language reference is: G. Gisecke,:
4. Pfister, Acta Crystallogr., 11, pt. 5 (1958).

43SOCIATION: Otdel fiziki tverdogo tela i poluprovednikov Akademii nauk
BSSR (Department of Scvlid-state Physics and Semiconductors
of the Academy of Sciences BSSR) _ .

SUBLITTED: January 26, 1962
3 i
Fig. 1. F% as a function of 1 hg:, (1) for reflexes with even indices,

| ind '

whose sum is divisible by four; (2) for reflexes with odd indices} (})ofor
reflexes with even indices whose sum is indivisible by foury (g) at 20 Cj
Card 2/3 * . . - ’
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() at -100°.
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AUTHORS: Sirota, Ne Neo Academician AS BSSR, Sheleg, A. U.

TITLE: piamagnetic susceptibility and electron density dietributian
in grey tin .

PERIODICAL: Akademiya nauk §SSR. Doklady, Ve 147, no. 6, 1962, 1344-1347

grey tin at Toom temperature and at -100°C and to find the electron density /
distribution in the crystal from it. The grey tin was obtained from
high-purity white tin by recrystallization between -10 and -20°C. The

CuK -radiation reflexions from powder compact- samples, were taken on 8

a
YPC-504 (URs~50I) apparatus with GM counters. Results: From the graph
in £ as function of Z:hi, where h, is the lattice index, jt follows

TEXT: The aim was to determine experimenially the atom-scattering f of J

i
that f is a Gaussian curve, if hi > 16, Using & method given by N. N.
sirota, A. U. Sheleg and N. M. ?lekhnovich (DAN, 132, no. 1, (1960)) the

card 1/3
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Diamagnetic susceptibility ... B104/B180 :

electron density distribution ¢ = %y * ¢y in plane (110) of the grey tin

crystal iattice is calculated. For the parametera A and a« in the relation U/ B
¢, = Aexp(-ar?) the values A = 406,31 and a = 15,708 were obtained for - v

room temperature and A = 571,98 and o = 19.637 for -100°. The Qp

distribution was obtained by summation of a three-dimensional Fourier
series. Results: As with diamond, silicon and germanium, in grey iron
there is a “bridge" with density of 0.37 electrons/ﬁ5,'1ying in the [1111
direction between neighboring-atoms with coordinates 000 and 1/4, 1/4, B
1%4. Temperature changes hardly touch this value. ‘In the siteg 1/2, 1/2,
1/2 and 3/4, 3/4, 3/4 electron density minima, 0.05 electrons/§3 and 0
respectively, were found. A temperature drop raises the maxima and

lowers the minima. The diamagnetic susceptibility 7 a 38:10"6 calculated
from the electron density distribution according to N. N. Sirota (DAN,

142, no. 6 (1962)) agrees satisfactorily with experimental data. There are
4 figures. .

ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk
BSSR (Division of Solid State and Semiconductor Phyaics
of the Academy of Sciences BSSR) . . '
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SUBMITTED: June 22, 1962
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SIROTA, N,N., eskademik, otv. red.; SOTSKOV, B.S., red.;
ROZENBLAT, M.A., prof., red.; BASHKIROV, L.A., kand.
khim, nauk, red.; KHOLYAVSKIY, S., red.izd-va;
VOLOKHANOVICH, I., tekim, red,

[Ferrites and contactless elements] Ferrity i beskon-
taktnye elementy; doklady. Minsk, Izd-vo AN BSSR, 1963.
418 p. (MIRA 17:3)

1. Vsesoyuznoye soveshchaniye po ferritam 1 po beskontakt-
nym magnitnym elementam avtomatiki, 3d, Minsk. 2. Akade-
miya nauk Bel,SSR (for Sirota). 3. Chlen-korrespondent AN
SSSR (for Sotskov).
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SIROTA, N. N. and VARIKASH, V. M.

®Change of X-ray Diffraction and Physical Properties of Triglycine Sulfate
at the Curie Point.*

report presented at the Symposium on Ferroelectricity and Ferromagnetism,
Leningrad, 30 May -~ 5 June 1963.
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So.id solutions in the system InP-GaP. N. N. Sirota, V. V. Rozov.

:nvestigation of solid solutions of InP-GaAs. N. N. Sirota, L. A.
rakovetskaya. .

Pnysical properties of the system ZnTe~CdTe. N. N. Sirota, V. D.
Yanovich. ki SR 5 151

Physical properties of ternary alloys of the system Zn3A52-Cd3A52.
N. N. Sirota, E. M. Smolyarenko.
o g ST AP ML

Semiconducting properties of manganese-telluride and selenide.

N. N. Sirota, G. I. Makovetskiy.

s dnsman o

VBVI

8V on antimony by reactive diffusion. N. N. Koren', N. N. Sirota.
. . o ...

(25 minutes). (Presented by N. N. Sirota). LY T

Produ%Eion of films of semiconducting compounds of the type A
and A

Report presented at the 3rd National Conference on Semiconductor Corpourds,
p ¥ ) X
Kishinev, 16-21 Sept 1963
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AUTHOR: Sirota, N. N.

TITLE: The kinetics of {rreversible processes in the magnetizetion reversal of
ferrites with a rectangular hysteresis loop

SOURCE: Vsesoyuznoye soveshchaniye po ferritem i po beskontaktny’m magni tny*m _
elementam avtomatiki. 3d, Minsk. Ferrity* i beskontaktny*ye elementy* (Ferrites
and noncontact elements); doklady* soveshchaniya. Minsk, izd-vo AN BSSR, 1963,
5-10

TOPIC TAGS: computer, magueiic core storage, ferrite, ferrite magnetization,
magnetization reversal

ABSTRACT: In a theoretical treatment of the multitude of elementary processes
involved in ferrite magnetization reversal {generation and growth of centers in=
fluenced by the direction of the field and magnetization axes, reorientation of
domains and other effects), the author identifies two possible approsches in the

. study - a minute analysis of the microscopic mechanism of domain wall movement and
magnetization vector rotation, and a static macroscopic investigation of the
birth and growth of reversal centers in which the domsin growth rate is taken into
cgrcdcount. i I;roceeding from the theory of crystallization and the fundamental ex-

e S LA TN SN - = e e e
N e R T R Y £ L ST A s e S B T R A A S T N A T
FED. o R T ER A S R F A N R
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SIROTA, N.N.; KHACHATRYAN, Yu .M.

e i f copper-zinc
Effect of hydrostatic pressure on the susceptibility o
forrites, Flz. tver., tela 5 no.11:3110-3112 N '63. (MIRA 16:12)

1, Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR, Minsk.
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AUTHORS: Sirota, N.N., Koren', N.N.
; .

' TITIE: The reactive diffusion constants and the main physical paramsters
of the gemiconducting compounds AIIBVI and AIIBV :

| PERIODICAL: Doklady Akedemii nauk Bssn, v. T, mo. 3, 1963, 160 - 162

TEXT: " The relstion between parameters cheracterizing the ynteratomic in-
teraction energy in the compounds of zine with elements of the 5th and 6th

groups of the pericdic system, and the constanis of reactive diffusion of these
elements into zinc are established. tarting from the general expression of the
reactive diffusion coefficient given as a function of temperature . P

D = Do e VET

the relation between the factor Dg and the activation energy of diffusion, on
the one hand, and the characteristio temperatures, heats of formationy fusion
temperatures, and lattice energies of the forming compounds on the other, is ex-
amined. Reactive diffusion is accompanied by the formation of films of the semi-

r

4 Card 1/3 o

e e T e i e e S e e oo

..“. B

APPROVED :
FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820018-1"



"APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001550820018-1

The reactive diffusion constants and the ....

conducting compounds mentioned on the
activation energy
tive element in the periodic system,
order ZnQ — Zn3 — ZnSe — ZnTe = Zn3b,
tion and the lattice
almost linearly on the heat of formation
. est deviation found for the relation between
- the activation energles of diffusion and the
pounds forming in the reactive diffusion of
zinec, 1s also almost linear.
without faill, connected with the diffusion of
group through the semiconductor films formed,

. diffusion through the compounds formed and not
The proportionality between the fusion temperature of the compounds forming in
reactive diffusion and the activation energy of
these compounds are

The width of the forbidden zone of the compounds mentioned

square shifts of the ions in

D fusion temperature.

18 the greater, the greater their heats of formation and

Card 2/3
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surface of single crystals of zinc.

of diffusion was found to depend on
and to decrease,
which also holds for the heats of forma- !

energies of these compounds.
and the lattice energy,

Thus, the mechan

5/250/63/007/003/@/
A059/A126

-

The
the position of the rela-
for the case given, in the

The activation energy depends | .
with the great=- !

AU. The relation between

fusion temperatures of the com-
the elements of the
i1sm of reactive diffusion is,

zinc and the elements of the 5th
with the limiting factor being the

6th group into

the formation of these compounds. ' |

diffusion shows that the mean !
inversely proportional to their |

the greater the activa- ;
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tion energy of reactive diffusion. There are 2 figures and 2 tables.
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Ian-Ga‘;fxs SYSTEM (U SSR)

AW L B

: ;' ‘ . Akademiya nauk BSSR, Doklady,
Sirota, N. N., and L. A, Makovetskaya. IN: Akademiy

v, 1, np. <, & )y @Y .

TR )

N . ian .
The Défpartment of Solid~-State Physics and Semiconductors of the Belorussi

i-bi _GaAs system. v
Academy of Sciences has conducted a study of the qu'a51-.bmary Inflg};osl %ywere )
Nine zllcys of the sy stem with GaAs content increasing in steps o

ars . 999%,
syntheaized from In, Ga, P, and As with purities of 99. 995%, 9.9' 35"{:;.(39 zine%
aig 99 §-999% respectively. Synthesis and subseciuent homogé?flzac;ci)on pztterns
14--n")of {‘:e, dlloys were carried out at 1100 to 1300°C, 'X‘I‘?Y c}l ractio GaAs-con-
o es ] stant "a" varied as follows~ with increasing ‘k
showed that the latiice cons ant ¢ to a minimum of 5. 561 £ 0. 002
tent: 5,833 £ 0.002A for pure InP, a decrease for pure GaAs. The micro-
at 2405 GaAs, and then an increase to 5. 563 = 0.002 ) ‘P t nereased from
hardnéss-—composiﬁ.on curve followed the reverse pa_t;cern. 1/ i 0T GaAs
420 = 20 kg/ram? for pure InP to a maximum of 800 = 20 kg/mm e charac-
1nd then dropped to 640 £ 50 kg/mm? for pure Gahs. Both phendfem® ol-
?:ri;tfi‘for é;}stems with a continuous series of solid solutions. Microscop

examipia H < v i - e ructure. [WN]
i‘ tion Conf.rmed thgxt all the alloyS tested ha ea Slngle phaS stru
Kaillislaed & ‘
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SIROTA, N.N.; KOREH', N,
o Form;tion of semiconducting films of zinc telluride Zn3;31f§7gi?g1e
active diffusion, Dokl, AN BSSR 7 no.6: e
r:zb'jjrstals in re ORa 101303
.

1. Otdel fiziki tverdogo tele 1 voluprovodnikov AN BSSR.
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ACCESSION NR: AP3006003 8/0250/63 /007 /007 /0146 /048 é 0.

AUTHOR: Sirota, N, N,; Rozov, V, V, 5? {

TITLE: Idezitity reriod in the erystel lettice and microhardness of indiwm
phosphide-gellium phosphide solid solutions ’V/\

—— BSSﬁ./I Doklady*, v, 7, no.>7, 1963, 446-448

TOPIC TAGS: A(III)B(V), A(III)B(V) compound, semiconductor, indium phosphide,
gallium phosphide, indium vhosphide gallium phosphide system, pseudobinary
system, solid solution, indium galliwm alloy, phosphorus » Synthesls, zone
leveling, traveling hot zone, microhardness » 1ldentity period, lattice constant,
Vegerd law :

ABSTRACT: Because literature data are contredictory, the pseudobinery InP-GaP .-
semiconductor system has been studied to ascertain vhether so0lid solutions exist'
in the system, Samples of InP-GaP covering the entire composition range were
synthesized in a two-zone furnace with simulteneous zone leveling by diffusion

of molten In-Ge alloys from s phoaphorus source in an evacuated quartz ampoule,

A phosphorus pressure of 5—7 atm wes maintained inside the ampoule by setting
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the temperature of the cool zome, thet containing P, 4t 430C. The temperature
in the traveling hot zone varied from 1100 %o 1280C depending on composition.
Unreacted metal was yremoved in warm HCL, The microhardness of the erystels . .;
thus obteined vas measured with a Phﬂ-}‘y’eme.re.tus, end the Alattice constant was |
determined from x-ray powder patterns in e URS-SOIpioniza.t n chamber with Cu
-radiation, The results of both measurements are given Fig. 1 of the :
Enclosure, The data of Fig. 1 and of micrographic e.nalysis’gdisclosed the P
existence, in the high-temperature region st least, of a coftinuous geries of !
InP-GeP solid solutions with en almost linesar relstionship Yetween lattice con~ | °
atent and composition, in accordance with the Vegard lew, Orig. art, has: 1 {

figure.

ASSOCIATION: Otdel fizikd tverdogo tela i poluprovodnikov A BSSR (Department '
of Solid State and Semiconductor Physics, AN BSSR) : ) R

H
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KOREN!, N,N.; SIROTA, N.N,

Formation of SbpS3, SbySe3, and SbyTe3 films on antimony
ir the process of reactive diffusion, Dokl., AN BSSR 7
no,10:666-668 0 '63, (MIRA 16:11)

1. Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR,
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ACCESSION NR: AP4002835 5/0250/63/007/011/07&0/0762

AUTHOR: Makovetskiy, G. IL.; Sirota, N. N,

T AR e -2

TITLE: pilatometric analysis of manganese selenide
SOURCE: AN BSSR. Doklady*, v, 7, no. 11, 1963, 740-742

TOPIC TAGS: manganese selenide, dilatometric analysis, stable
modification, unstable modification

ABSTRACT: The experiments described are part of a series of system—,
atic investigations of compounds of manganese and elements of group Vi
which age being carried out in the laboratory of the Otdel fiziki
tverdogo tela 1 poluprovodnikav AN BSSR (Departmentof!thSunePhysics
and Semiconductors, At BSSR). The immediate purpose of the present
work was the {nvestigation of the temperature dependence of the
linear expansion cocfficient within the 100 to 700K range.’ A quartz
dilatometer with a reading accuracy of 0,002 mkh in vacuum was used -ih
the measurements. The specimens, 25—30 mm long and 5.2 mm in diam-
eter, were obtaingd, by sintering MnSe at 800C after the two components
had been synthesized in quartz tubes by prolonged heating at 1100C. .

| S ¥ e |
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.The specimens, aqcording to analyses, were single-phase. The results
show a considerable anomaly of the coefficfent at about 140—150K, .
‘presumably caused by antiferromagnetic convergion. At 260—270K the
dilatometric curve contracts appreciably. A eonsiderable temperature
hysteresis was observed during the cooling process, accompanied by
_expansion of the.specimen with cooling between 180 and 160K. X-ray:
~graphs of lattice modi{fication, taken at room, temperature and at 197K,
show, in the latter case, the presence of lines characteristic of non-
stable low-temperature modifification of MnSe, whose specific volume
appreciably exceedp that of,high-tenperltuge,modlfication. Thus the
"anomalies observed in the 250~270K range cannot be ascribed to anti-
"ferromagnetic conversion, but represent a polymorphic phenomenon.
Orig. art. has: 2 figures.

ASSOCIATION: Otdel fiziki tverdogo tela 1 poluprovodnikov AN BSSR
(Department of Solid State Physics and Semiconductors, AN BSSR)

AN . .
SUBMITTED: 23Jul§3 DATE ACQ: 03Janbé ENCL: 00

SUB CODE: PH . | NO REF SOV: 003 OTHER: 007 *
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5 ACCESSION NR: AP4007444 S/0250/63/007/012/0805/0806

AUTHOR: Sirota, N. N.,; Khachatryan, Yu, M,
TITLE: Effect of hydrostatic pressure on the Curie point of nickel~-
copper-zinc ferrites

SOURCE: AN BSSR.. Doklady*, v, 7, no. 12, 1963, 805-806

TOPIC TAGS: pressure effect, nickel ferxrite, copper ferrite, zinc
ferrite, Curie point, hydrostatic pressure, ferrite

ABSTRACT: This work describes an investigation of the temperature

and pressure dependence of the magnetic permeability of two types of
zinc ferrites, both containing 60 molZ zinc. In addition to. zine,

one type contained 40 molX CuFe,0,, the other, 30 molX NiFe,0, and

10 molZ CuFe;0,. The toroidal specimens 4,2 and 2,6 mm in diameter
and 2—4 mm thick, were placed in a pressurizing medium of aviationm
gasoline, i{n which temperature control was effected by an electrically
heated miniature pyrophyllite cylinder enclosing the specimen, Pre-
cautions were taken to ensure a constant temperature and magnetic
field, The results show that both types have maximum permeability

Card 1/2
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and the minimum Curie point at normal pressure. Increasing pressure
. causes a sharp drop in permeability and a slight rise in the Curie
: point withou ffecting the general character of the temperature
i dependence of the permeability of the specimens. The shift of the
. Curie goint appeared as a linear function of pressure up to

8 x 103 kg/cm®, but the curve was steeper for the three=-component
specimens (2.7 x 10-3 de .cm?2/kg) than for the two-component speci-
: mens (1.52 x 10-3 deg-cm The permeability change as 2 function
§ of pressure appeared ble process within the temperature
. range from 20 to 150C., Orig. art. has: 2 figures.

ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR
(Department of Solid State Physics and semiconductors, AN BSSR)

SUBMITTED: 27Juléld DATE ACQ: 24Janbé ENCL: 00

SUB CODE: PH NO REF SOV: 001 : OTHER: 000
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AUTHORS: sirota, N. Neo Member of AS BSSR, Olekhnovich, N. M.
oiro%®s Tt

TITLE: Roentgenographic determination‘of the diamagnetic ausceptibili-
ty of certain ion and semiconduc tof compounds

PERIODICAL: Akademiia nauk SSSR. " poklady, Ve 148, no. 1, 1963, 11 - 13 .

EXT: The lattice magnetic susceptibility - -
N gy 2 (MG, D8 :
T+ g ND R (1) 14
isvrepresented ag the sum of the diamagnetic (Langevin) component and the
paramagnetic (Van Vieck) componenti M(j, i) is anp off—diagongl element of °
the magnetic moment, Ej-l‘l.1 the forbidden-band width, and 2 T4 the ‘sum of

i
the mean squares of the orbit radii. The first term can be de-
termined experimentally on density-of the lattice, the
gecond from the amount that 'distribntion deviates

from spherical distribution. These terms were determlned.for the arsen-
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obviously a certain law. There are 2 tables,

ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii nauk
BSSR (Department of Solid State and Semiconductor Physics of »
the Academy of Sciences BSSR) : :V/
Vi
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gnetic suscegtibilityl))of semiconductox? crystals,

TITLE: Paramagnetic component of ma
- gvaluated from experimental data on electron density distribution

ACCESSION NR: AP3001399

AUTHOR: Sirota, N. N.

SOURCE: AN SSSR. Doklady, V. 150, no. k4, 1963, T81-785

semiconductor

gtic component, magnetic susceptibility,
peutron diffraction

TOPIC TAGS: paramagn
crystal, electron density distrivution, diamagnetic component,

pattern, X-ray diffraction pattern

ABSTRACT: It was shown in a previous paper by the author (DAN, vol. 142, no. 6,
1962, page 1278) that the diamagnetic component of the magnetic susceptibility of
semiconductor crystals can be determined by using electron density data found
experimantally by X-ray or neutron diffraction patterns, However, 1t is known that
the absolute value of the paramagnetic component in these crystals may be of tha
same order of magnitude as the diamagnetic one. Present work shows that it is
etic component in a similar manner. Since

also possible to determine the paramagn
the square of the wave function is proportional to the electron density, the
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latter, experimentally determined, gives the expression of the wave function. The
latter, in an analytical approximation, is to be used in the Van Flook para-~
magnetic term of susceptibility. "The author expreases his gratitude to N. M.
Olekhnovitch and A. U. Sheleg for valuable discussions." Orig. art. has: 1
equation.

ASSOCIATION: Otdel fiziki tverdogo tela i polyprovodnikov, Akademil nauk BSSR
(Division of Solid State Physies and Semiconductors, Academy of Sciences, BSSR)
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AUTHORS: Sirota, N. N. (Academiclan); Qekhnovich, N. M. %

. 4 y 5

TITLE: Paramagnetic component of the magnetic susceptibility ‘of semi-‘?‘
conductor compounds Asup 3 Bsup 4 - determined by X-ray difrraction”

analysis’

'SOURCE: AN SSSR. Doklady*, v. 151, mo. 5, 1973, 1079-1080

TOPIC TAGS: paramagnetic component of magnetlc susceptibility, semi-
conductor , X-ray diffraction analysis, alumlnum allium, indium, Al,!.
Ga, In, paramagnetlc component, magnetlc susceptib 1ity :
ABSTRACT : determining the paramagnetic
component of ma

‘further in this paper.

and deviation from spherical symmetry o

by Sp?-electrons. The computational results for the paramagne
ponent for arsenides and antimonides of aluminum, gallium, indium are !
given, Authors showed that X-ray diffraction method permits an in-
dependent determination of the dia- and paramagnetlc moments. Orig. !
ASSOCIATION: Depariment of solid state physics and semiconductors, Academy of Sci.iE BSR
Card P
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SIROTA, N.N., akademik; SHELEG, A.U.

Magnetic susceptibility of semiconducting elements of the 4th group
as determined by X-ray diffraction analysis. Dokl. AN SSSR 152
no.1:81-83 S5 163, (MIRA 16:9)

1. Otdel fiziki tverdogo tela i poluprovodnikov AN BSSR., 2, AN

BSSR (for Sirota),
(Bemiconductors--Magnetic properties)

(X-ray diffraction examination)
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GORSKIY, F.K., dots., otv. red.; VARIKASH, V.M., otv, red.;
SIROTA, N.N., akademik, red.

[Mechanism and kinetics of crystallization] bl-hikll’tanizz;')i; ,ki—
11izatsii. Minsk, Nauka i tekhnika. 1Jks.
?eégi};a kristallizatsii R T 17211)

1. Akademiya navuk BSSR, Mipsk. Addzel fizikl ts\_rerda.ha 1‘:sela.
i.paupravadnikoi. Nauchmnyy sovet po fizike tverdogo tela.
5. Akaderiya nauk Belorusskoy SSk (for Sirota).
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| ACCESSION NR: AP403490L . ' S/0181/6L/006/005/'1267/1269 i

AUTHORS ¢ pavlov, V. I.; Sirota, Ne N.

e s,

TITLE: Timo govelopment of the impulsive reverse magnetiza'tion procesé in |
ragnesium nickel manganeso ferrite with rectangular hyateresia loop

SQURCE: Fizika tverdogo telay Ve 6, noe S 1964, 1267-1269
\ TOPIC TAGS: ferrite, nmagnetic property, magnetizé.ti.on, hysteresis loop ° .
| . ..

. ABSTRACT ¢ The vcharacteristics of impulsive reverse magnetization as a function i
of time wus ovestigated with t89 ferrite (Mgo);,(NiO)',,Q(MxiO);'..F‘e,o,; _which has &

" rectangular hysteresis loop, & coercive force H, = 1.1 oorsted, and a ma_:&!m '

et

{nduction By = 2500 gauss. The bime rate of change of the induckion dB’y was

i measured as a function of time in fields of 25§:‘:§53:.520.“592.~688< cerstedss
i 7he change® in time of the jnduction was found to be well described by the
expression R T T e
| ¢ B B0 e () ’

m—1
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AUTHORS: Sirota, N. Ny Shimanskaya, V. P,
TITLE: Lattice constant of zinc sulfide-cadmium sulfide solid solution films
SOURCE: AN BSSR. Doklady¥, v+ 8, no. 1, 2425 {467

: )
TOPIC TAGS: zinc sulfide, cadmium sulfide, ZnS CdS solld solution, lattice
constant, ZnS CdS phase composition, ZnS CdS structure, vaporized coating, x ray
apparatus URS 501

ABSTRACT: Films of the binary system 2nS-CdS have been subjected to x-ray analy-
sis in order to determine its phase composition, its structure, and its crystal
lattice constant. Experiments were conducted directly after film deposition and
also after 'a heat treatment of films which were produced by sublimating a pressed
mixture of ZnS and CdS of a definite composition onto glass and quartz plates. The
process was carried out in a vacuum of no less than 10™ mm Hg. For CdS the tem-
perature of the plates was held at 90C and for ZnS at 200C. Aftor the deposition
the samples were held in vacuum at 300C. Microscope inspection and x-ray analysis
proved that the f£ilms were either polycrystalline or monocrystalline, the latter
Egpcgini /Srzom 0.5 to 1.6 4 in thickness. They were monophase in type and
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sphaleritic in structure. Lau.ice constant vas calculated from x-ray photographs
taken with apparatus URS-50I, Figure 1 of the Bnclosure shows the relation of
constant to the composition of the solid solution. of coating in
vacuun and in hydrogen sulfide tended to produce mon £ilm, while faster

rates favored the polycrystallim ones. Orige arte hzss
photographse

ASSUCIATION: Imstitut riziki tverdogo tela 1 luprovodnikov AN pssR (Institute of
Solid State Physics and Semiconductors AN BSSR ) .
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AUTHORSs Danilikevich, Me Ied . sirota, Na e :
TITLE: Electrical resistivity and the sctivation energy of niokel manganiese sind

SOURCE: AN BSSR. Doklady¥, V. 8, no. 2,_1961;, 87-89
TOPIC TAGS: elactric conductivity, elactric resistivity, fearrite; activation

ABSTRACT: The authors have studied the system NiFe0), - }hl-‘ezoh - Zni‘ozoh to
determine the resistivity and activation energy in relation to composition and -

The samples were prepared from oxide powders and ¥inkO, by ordinary

cylindrical gamples 20-30 ms long and about 8.5 mm in diameter in the temperature

- interval from Lo to 100C. Heating was maintained at each temperature for about 30

minutes. The activation energy was determined graphically by measuring the 1og of .

 the resistivity in relation to the.temperature, 1/T. The highest rasistivily,
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! . AUTHORS: Makovetskiy, G. I.; Sirota, H. No (Academician)
TITLE: X-ray, study of quasi-binary systems lnSe-tinTe

SOURCE: Ali B550. Dokladys, v. 8, no. 5, 196k, 209-291

PCPTC TACS: solid solution, lattice charge, single phase, quasi binary system,
clectrolybic manganese, oxide £ilm, microhardness, tellurium, selenium X ray
insbrwnent URS 50I, PMI 3 device

i
!
!
i
z
{

ABSIRACT: Tropagation domains of solid solutions and laws governing lattice

. charges as o “unchion of the state and single phase domains in quasi-binary

. syshboms wars snvestigated by x-irradiation of ¥nSe-MnTé, specimens. Electrolytic

L Managanase yas used, and its surface was kept clean of oxide films by heating in

' yacumn., Twicn distilled (99.99 Te) Te and Se specimens were prepared by sintering :.
! in evocuabed vials, under careful mixing. The x-ray instrument was a URS-50I '

device with K = copper radiation with a Geiger—Mth.er counter. The experimental

results wors dopictod graphically in terms of lattice constants a(x) and (&)
versuas mol? ¥ Sa-tiTe, By increasing the Te content the lattice constant grows up
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to a = 5.61L % at 307 MnTe. On the other hand, increasing the MnSe content causes '
i @ linear drop in both ¢ and a, down to ¢ = 6,552 &, a = 4,005 & at MnSe content of |
! LO%, whereas c/a grows to 1.636 in the same interval, licrohardness H measure-

ments on the PHT'=3 device indicate a sharp rise in the solid solution hardness :
from 90 kg/m? at 0 MrfTe to 223 kg/mm?® at 30 mol% MnTes On the other hand, H rises

with HnSe contont from 100 kg/mm® at 0 MnSe to 208 kg/mn? at LOZ inSe. These
results show the presence of a wide range of solid solutions with selenide and

telluride bases. Orig. art, hass 2 figures, ,

:ASSOCIATION: Institut fiziki tverdogo tela i poluprovodnikov AN BSSR (Institute
- of Solid State Phiysics and Semiconductors AN BSSR) .

T

SUBMITTED: 17Janbl ’ ' ' | ENCL: 00 |
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! ACCESSION NR: AP4042724 S/0250/64/008/006/0369/0371

:AUTHOR: Danil' kevich, M. I.; Sirota, N. N.

" TITLE: Dielectric permeability and conductivity activation energy of nickel-manganese-
zine ferrites

‘SOURCE: AN BSSR. Doklady*, v. 8, no. 6, 1964, 369-371

. TOPIC TAGS: ferrite, nickel manganese zinc ferrite, semiconductor, dielectric permea-
. bility, electrical conductivity, conductivity activation energy p :
| ABSTRACT: Disk-shaped samples of NiFe204 -MnFeg04 -ZnTFe204, 3.5-4.5 mm thick and
21 mm in diameter, with a constant manganese ferrite content of 20 wt.%, were used in 2 ;
- sudy of the relationship between electrical permeability, specific electrical resistance and
'temperature in ferrites. The dielectric permeability and the tangent of the angle of loss
were determined at a frequency of 108 cps with the use of 2 Q-meter. The actual and
apparent dielectric permeability were found from the total permeability and the tangent.
When the activatior energy of the ferrite systems was graphed against the square of the
reciprocal of the dielectric permeability, a straight line relationship was obtained with
a slope of about 46 + 2 eV, The relationship between activation energy and zinc ferrite
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1
content is shown in Fig. 1 of the Enclosure. As indicated, the experimental data agree wlth;
the results calculated from the formula e
: ANE = a‘m*e l
REERETU
. Orig. art. has: 2 figures, 1 formula and 1 table. ' ,
] : A
' : ASSOCIATION: Institutfiziki tverdogotela i poluprovodnikov AN BSSR (Institute of solid state
o and semiconductor Physics, AN BSSR) - : i
i SUBMITTED: 23Jan64 - , ENCL: 01
' | SUB CODE: 88, EM | NO REF SOV: 005 .7 OTHER: 000 :
T e / : } : 4
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L Ui70-6 M(l)/mr(m)/T/mP(t)/Ezrc b -2 Pb 1P D(a)- |
mmb(b)/LS‘D(gs) GG/JD (b) /uf ( ) (c)/AS (a) 5/AFWL/BSD/
ACCESSION NR: AP4044253 . » s/ozsolaa1008/0071043510437

AUTHOR:. SirOCa, h. N., Shimanshaya, V. P.

<E ‘ 6 FR
TITLE: The width of the energy. gap according to the absotption spec~
tra of thin f11m54of the ZnS- CdS system ' )

1souxcx=? AN BSSR} Doklady*, v. 8, no. 7, 1964 436-437

TOPIC TAGS: . zinc sulfide base compound, cadmtum sulfide con:atntng
compound, zinc sulfide, cadmium sulfide, sulfide, zinc blende, .
sphalerite, energy gap, ‘absorption coefficient, film, spectroscopy,
semiconductor, optical filter, photoresistor

. ABSTRACT: The width of the energy gap in ZnS-CdS systems with zine R
blende structure was detemined from meagsrements- of the absorpti.cn on the | -
"the long-wavelength side of the edge.  The values averaged from i
numerous experiments show that the gap width changes linearly, de- >
pending on the composition, from 3¢6 ev for ZnS to 24 ev for CdS. The ;
above data apply to 0.1- to l-y films of the Lnvesfigated gsul= - R
fides and their solid solutions vacuum deposited om glass or quartz -
substrata. Spectrophotometric measurements of the absorptiom spectra.

Crd  1/2
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produced figures close to those obtained by other researchers . (Gross.

‘Ye. F., and B. S, Razbirin, FTTy 2, 1960, 11; Khansevarov, Re Yu.,

484 -M,-Ryvkin,-and T, -N.-Ageyeva, . ZhTF 28, 1958, 480, . . The. study_h

‘been prompted by the appllcaﬁlflcy Tof ZnS; CdS, ‘and some inter-

‘mediate compounds of thisquasi-binary sya:em ‘to various semiconduct e
rtechniques, including optical filters and phototesistora. Orlg. arc.-"

has. 2 figures.

ASSOCIATION- Institut fiziki tverdego tela i poluprovodnikov AN BSSR:E[:F
’(Institute of Solid State Physics and Semiconductors AH BSSR) S ; '

"E'éﬁﬁ}{iﬁébé 12Feb64 T T TENeL: 00

'SUB _CODE: SS,IC _ .. NO REF SOV: 0,.0!0,,_,,,,,A_,,,QIHBAR;_V,90,1,,@;_; i
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ACCESSION NR: AP4045690 . : 8/0250/64/008/008/0506/0508. - "
" AUTHOR: Pavlov, V.I,, Sirotfa, N.N. ' )
* “TITLE: Some pulse characteristica msmfn@ck_el-gmggﬂquferﬁtes ,}3\ L e

| BOURCE: ANBSSR. Dollady*, v. 8, no. 8, 1964, 506508

.

| TOPIC TAGS: ferrite, ferrite pulse property, forrite magnetization, magnasium nickel
' ‘manganese ferrite, remagnetization time . - -~ . oo o
" -ABSTRACT: The authors present. the basic results of an experimental determination of
the remagnetization time’{", the output gignal Eqyt, the rado En¢/Equt of interface o - =

output signals, and the inreshold field Hg for magnesium-pickel-manganese ferrites of
the general formula Mﬁm Mng_._ es0 withx=0.0~-0.7, y=0.0~ 0.3. The exper- |
imental unit consiated two rectangular-pulse generators which produced predetermined |
magnetizing and remagnetizing 10, 000 cps pulses with a 0.1 psec. front length anda |

. 4 pgec. width, and a UO-1M oscillator a8 the indicator of the results. Ferrite toroids, .
" 1.5 mm high and 2 (in) or 3 (out) mm in diamefer, were the object of & sfudy in which
a remagnetizing pulse of 6.9, 5.9, 6.1, 4.2, 3.6, 2.6, or 1.8¢e followed equal magnetizing - . -
pulges of 6.9 .. Value of E gy¢ 2nd Eqnt/Eout V8 variations in ferrite composition, and ..

'-Curd1/4w:\" : R I o
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for H =60 and
hysteresis loop are shown in
manganesge content, the greater Eout and
art. hass 2 tables and 2 figures.

- yalues of 411 HO
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Solid State Physics and Sem’icogdncﬁorg, AN B

- ations in compositon of forstes with & soctangit
tie Enclosure. . The results ghow that the pigher the . ,
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i, ACCESSION NR: 7AP&0H7006 S/0250/6h/008/009/0572/0574
- AUTHOR: _Makovetskaya, L. A.; Sirota;”N.-N;‘ o oo Em ' : 1~‘I§"i':
TITLL: Width of the forbidden band_ in solid solutions of indiu%f;Losphide and
gallium arsenide, determined by the edge of the main optical absorption band
Vg L

t 'SOURzég AN ég;L. pokiady*, v. 8, no. 9, 1964, 572-57h4

1 CTOPIC TAGS: absorption band, optical denélty, solid solution, forbidden bandv
: ‘width, indium phosphide, gallium arsenide '

! - ABSTRACT: The authors made a systematic study of the variation in optical density -
. of sanples itions i tions as a function of wavelength =
from 0.2 to 2 M. i 1yt ‘ ots of InP-GaAs, obtained .

by synthesis in a two~-tempe rature aven an ' izing, and optically polished -~ -
to 10-35 u. Curves of optical density as a function of wavelength are given for
various proportions of the raw materials as well as a derived curve showing the
width of the forbidden band. Deviations of the lattice constant, from a straight . -

. line in the direction of compression.agreed with the deviation of width of the for=

. . bidden band from the additive straight line in an increasing direction, and were :

' proportional thereto inthe first approximation. A table shows the optical trans-
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. “ mission and wavelength at the edge of the absorption band for various proportions

. of the materials, and sample thicknesses. This shows that the forbidden band of

" such solid solutions may be wider than that of the comstituent materials when pure,
. and that the solid solution is formed with a negative heat effect. -These widths

i are in agreement with those obtained by previous workers. Orig. art. hass |

i table and 2 figures.

ASSGCIATION: Institut fiziki tverdogo tela i poluprovodnikov (iInstitute of Solid __ B
' grate and Semiconductor Physics) . — SR S

' SUBMITTED:' 12Aprék - L ~ ENGL: 00
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ACCESSION NRi AP5001198

‘-'AUTHOR: Sirota, M N., Hakovetskaya, L. tu

It PRI st
TITLEs Electrle conducttvitfq’and tha uidch of eha Eorhidéen zaone
solid solutions of gndium phoe h da-'gautum gargenide nmtoonducco
compounds 1 Y% 1 ! :

SOURCE: AN BSSR. Doklady, v.% ~5; “10, 1964, 632-633

TOPIC TAGS ¢ semiconductor compound, 1n¢i£um phosphlde, Eorbgdden
“zone width, gallium arsenide, electric conductivi:y, soif.& sotut{.o
__,compound., solid solution, compound forbtdden zone | .- ,

ABSTRACTi A study hae been made of :he temperotute dependenc'”
clectrtc conduc:ivity of InP~GaAs alloy at - temperacutes from
750C in an attempt to datermine the wideh: oE the forbidden -zone od
the. basis of the temperature dependence of tncrtnsic couduotf.vity.
It was found that in .the" renge of :empetacu:cn from that of t 4
afitrogen up to about 500C tha’ conduccivf.:y L oxcrinsi ¢ '8

. - abave 500==600C doas it bccomo- ‘a The width o
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 ACCESSION NR: - AP5001198
‘j"-‘,'zong of InP=CaAs alloys depfeﬁds upon Lts:"compouti‘.on, ('se‘é Fig
the Enclosure); the maximnm,_'qtglth of the zone 18 observed in .Ch

“ loy with 50—60% GaAs content. Thus, tn the quasi.-bh;a_t? InP=Gal
' gystem there i a substantta}. deviation €rom the add!.t'ivf,’t:y"-'p_r_f.nqi.--{
ple in relation to the forbidden zone, which 18 apparently- assgcla=
ted with a similar daviaci,qn‘f_..‘tn'relatlon to the enersy of the. &d td=

: solution lattice. "Og'!.g.».ag'c;_,ha@i Zf'f.gurec and;L;cu}:_lg.

: , ASSOCIATIONt Iuns titutfiﬂ.ki v's'.ve”»r;dvggvd'!:_e 1a & ﬁolqpr_ovaddikov' A
(Institute of Soltdescatél"ﬂhyatcs‘rsnd'seuiconducccrs.;Mi B-S._SR}
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! AUTHOR: Koren', N.N.; Sirota, N.N.

i [ TITLE: Reactive diiiuslogﬂof cadmium from the va@'rzphase into antlmony R

' BOURCE: AN BSSR. Doklady, v. 8, no. 11, 1964, 702-704

' TOPIC TAGS: diffusion layer, single crystal, crystal microstrucmré, isotropic layer
. growth, antimony, cadmium diifusion, cadmium antimonide o
. T i : . » .

. | ABSTRACT: ResuZts of the (l’jfusion impregnation of antimony single crystals by o

- ! cadmium in the vapor phase are presented. Experiments were carried out by a method -

. previously described by the authors. Heating of the single crystal resulted in the forma-- -
- tion of a close, compact, single-phase compound layer on the surface of the sample. ~This
. layer consisted of large crystalline grains elongated perpendicular to the surface. ,
. Radiograms of the diffusion layers did not distinguish them from the sample and were
. comparable to radiograms of polyeryatalline cadmium aatimonide. The average hardness
. of the cadmium-antimony system was 210 ke/mm2, A plot of the square of the measured
! layer thickness against time gshows & linear dependence for temperatures from 3G0 to 430C.
| To study layer growth, theaniimony sample thickness was measured before diffusion, - ;

L jCard 12 3 L 5 |
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" | the diffusion period was timed, and the
' metal remaining was meagured. A mutual
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thickness of the formed layer and of the pure -
diffusion of both elements was revealed,
cadmium diffusion producing 2 greater layer thickness. An evaluation of the partial

diffugion coefficient ghowed that this layer growth limits the interaction of the elements
tarough the compound formed. Layer growth gppeared to be igotrople. . Orig. art. hast

1 table, 2 figures and 3 formulas. '
ASSOCIATION: Tnstitut fizikl tverdogo tela 1 poliprovodnikov AN B3SR (Solid body and
semiconductor physics institute, AN BSR) -0 R '
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ACCESSION NR: AP4030640 . 5/0048/64/028/004/0666/0668
'AUTHOR: Sirota, N.N.3 varikash, V.M.; Ovseychuk, E.A.

TITLE: Changes in the ‘intensity of x-ray acattering by triglycine sulfate at the
Curie point _/_ﬁeport, Symposium on Ferromagnetism and Ferroelectricity held in Lenin-=
grad 30 May to 5 June 19637 o ;

SOURCE: AN SSSR. IzV. Sor.fiz., v.28, no.4, 1964 666-668

TOPIC TAGS: Triglycine sulfate, triglycine sn‘lfato curie point anisotropy, trigly-
cine sulfate x-ray reflection . .

ARBSTRACT: The intensity of @ number of X-Tay reflections {from triglycine. suffate
was measured at temperatures from 0° Kt radiation was employed. Af-
tor it was ground to @ powder, the sample was annealed for 24 hours at 70°C. The
¢emperature was held constant to within 10.39% during measurement. The intensity of
the reflections was determined from the numbor of counts recorded Dy 1 mechanical
counter durlng the exposure, and also from the area under the curie traced by a re-
cording galvanometor. The intens ome reflections (including (n24) .and (344))
decreased monotorﬁca.lly with flncreaéi.ng tomperature over the full range 1nvestigatad.
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|| MCOESSION NR: AP0LO99 L 8/0020/64/156/005/1075/1018 -
i | AUTHOR: Sirota, Ny N, (Acadcd.cian, Al nssn), Gololobov, Ye. M.

TP PR PR

TITI.E: Experimental determination of" mgn:ltudo of otfeetivo ion chargos 1n A lup
III B sup V compounds by X-ray data . ,

SOURCE: AN SSR. Doklady*, v. 156, no.,_ 5, 19&, 1075-1078 L,

.| TOPIC TAGS: ion charge, effectivo ion charge, solid state physics, solid state
. 'i .circuitry, A sup III B sup V compomd, seliconductor .

: }AETRACT: ‘'The authors attempted an experimental determination of the magnitude

and sign of the effective ion charge in A III gV

compounds of a sphalerite »

‘| atructure by X-ray analysis data,
cou(;pound were thoroughly defined,

The absolute values of Fpog for this type of
The ‘experimentally defined valuss of the

. | atructural amplitudes of the line (200) correspond to a true difference of the .,
Latom scattering factors of the ions in'an A III B V compound under an actually
-+axisting degree of ionigzation. .. Compounds in this series included AIP, GaP, InP,

; AIAs, GaAs, InAs, Al1Sb, GaSb and InSb. The authors found that the third gro%p
t .elements--metah--loee electrons and become poeitively charged ions, The B

. elemonta accept electrona and bocom nogativoly charged ions, "Autbm'a axpress
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\M_S_I_ROTA, N.H., akademik, <%V, red.; DORFMAN, Ya.G., prof.. red.;
OL“KHHOVICH M.M., kand, fiz.-matem. nzuk, red.;
GOLODUSHKG, V.Z., red.

[Chemizal bonds in semizonductors and solids] Khimiche~
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. TOPIC TAGS: wmanganese compound,
-_,transfomation

ABSTRACT:

preparation vas
clectric conductivity wes

section of the eample with & potenticmeters
for both rising ead felling temperaturea.

Electrical con&uctiv_j.j}%&nd thermal emf of manganese

The temperature dependence of
selenide was investigated in the temperature range 130 -
studying the transformation acccurring in this
| The measurcments were made on menganese geienide samples in the form of
© 5.2 mm in dlamster and 25 =~ 30
: nolegy of sample

ym long, sintered frcm powder

determined by messuring the voltage drop across &

—

selenids

elect:ic conductivity, thermsl emf, polg;mrphic_ '

thermal emf of
800K for the
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Lcylin&ers _
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S . iric conductivity, of the thermal emf,- and -of the temperature .coefficient of elec
8 iric resistivity egainst the temperature exhibit several kinks corresponding to &
rolymorphi~s trensformation at 250 - 270K and two modifications occurring ot 350

§  and 600 - 670K, A velue of 0.68 - 0.70 eV is deduced for the width of the forbid-!
3 -~ den band of manganeae gelenide, and a value ~ 0.6 eV ig obtained for the activa~
¥ ' tion energy. Orige ert. has: 2 figures.

B | /SSOCTATION: Institut fizikd tverdogo tels i poluprovednikov AN BUSR (Institute :
. of Solid Stete end Bemiconductor Physics, AN BSSR) : g T

. SUBMITTED: 29Jul6h ENCL: 00 SUB CODE: -
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AUTHOR: Makovetskiy, G. I.; ?f::ﬁgé—ﬁf N. . "'_ . ,é;’v-F

{TITIE: Electrical conductivity, thermoelectromotive force, and foﬁbiddeq gap width

"l of manganese selenide-manganese telluride alloys ~ .. . . . .

1/& ] VL :
SOURCE: AN BSSR. Doklady, v. 9, no. 2, 1965, 85-87

TOPIC TAGS: manganeée selenide, manganese telluride, thermoelectromotive force, ',
forbidden gap width, electrical conductivity - ‘ '2‘1

ABSTRACT: The authors investigated the effect of composition and temperature on. - I~
‘the electric and thermoelectric properties of allgga{of the MnSe-MnTe system.  The |
electricai conductivity was measured between liquid ‘nitrogen temperatures and 500~ |
.600°C, and curves showing conductivity (ln o) as a function of temperature (see ,
‘Fig. 1 of the Enclosure) and as a function of composition at five temperatures from ..
150 to 780°K (see Fig. 2 of the Enclosure) are given. Values of the forbidden zap-
width were obtained from the tangent to the slope for curves of ln o= f(T) in the

‘region of intrinsic conductivity (see Fig. 2 of the Enclosure). The thermo-emf of
rall the alloys was positive, The absolute values of the thermo-emf and electrical :
! conductivity are considered: in alloys of the compositions 0.1 MnSe*0.9 MnTe and

-{ Card.. l/f;)v
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{0.2 MnSe-0.8 MnTe, the thermo-emf at 700°K is of the order of 300-340 uV/deg at a .
| conductivity of 20-30 ohm~lecm™l, This first study of the MnSe-linTe system shows -

{beyond any doubt the existence of a quasibinary section, a wide region of solu-

bility, and semiconducting properties over the entire concentration rangs. Orig.
- lart, has: 2 figures. ' ' B . s

ASSOCIATION: Institut fiziki tverdogo tela i-poluprovodnikov AN BSSR (Institute of LT
Solid State Physics and Semiconductors, AN BSSR) » .

SUBMITTED: 31Julé4 C CTENCL: 02 7 77 suB CODE: -mu,*Euj;%»»—?:
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- |auTHOR: Sirota, N. N.; Makovetskays, L. A. 2%

"JTTPLE: Thermal emf of the solid solutions of indium phosphide and gallium arsenide |’

: | Y 77 A
SOURCE: AN BSSR. Doklady, v. 9, no. T, 1965, 435-437 S

TOPIC TAGS: indium phosphide, gallium arsenide, indium phosphide alloy, ge.lliun_x‘
‘ larsenide containing elloy, alloy thermal electromotive force, thermal emf composis
:’{tion dependence, thermal emf temperasture dependence :

. ABSTRACT: The dependence of the thermal emf on the composition and temperature hes
. |been investigated in InP, GalAs, end 9 InP-GaAs alloys with a composition varying
2 lrrom 0.1 InP-0.9 GaAs to 0,9 InP.0.1 GaAs, and en impurity concentration within.

- 41imits of 1.7-10'6—3.0-1019. The thermal emf was measured on polycrystalline n-
end p-specimens in a vacuum or a helium atmosphere in the 120-—600K - range; the -
temperature difference at the hot and cold ends of the specimens was 10—12C. The -
‘ldifferentiael thermal emf readings were practically identical during heating or .

cooling and increased with increasing temperature.after pessing through. a smell .
' Iminipum below room temperature. At all test temperstures, the maximum value of =
" |a20 (where ¢ is the specific electric conductivity) was observed in an alloy con= '
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“ltaining 30% GaAs with increasing temperaxure, the: value of alg increased. 'The mag-
nitude of the thermal emf (o) below temperatures at which the intrinsic conductivity
is reached depended mainly on the impurity concentratlon {n). For example,. &t

= 300K in 0.%4 InP-0.6 GaAs alloy u = 5 8 1018/cmd; ¢ = -b6 uv/degjin

7 InP+Q.3 GaAs alloy i = 1.7 1018/¢m3 , a = 280 uv/dﬂ‘§ the corresgonding fz.gures )
forOBInPOQGaAs and 0.3 InP+0.T Gafls’ were. 31:10'}&16214'1 T/emd and: i
20h gnd’ 370 wv/deg, regpectively: The absolube values of a end g in the 1nvestigatéd
InP-GaAs system were of ‘the same order as in alloys of the InP-InAs and -InAs- GaAs-’
systems. Orig. art. has: 2 figures and 2 tebles. ?ﬂv, [ha]

;fﬁlASSOLIATIbN.- ‘Institut fiziki. tverdogo tela i poluprovodnlkov AN ESSR (Institute ofr
SOlld State Phy81cs end Semiconductors, AN ESSR)
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: AUTHOR: Sirota, N. N.j Gololobov, Ye. M.; Sheleg, A. U.; Olekhnovich, N. M.
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T
ORG: Institute of Solid State Ph sics ané S?amiconductors, Academy of Sciences, BSSR, Minsk

(Institut Tiz KT Tverdovo tela i pofuprovodnikov Akademil nauk BSSRY ~———

TITLE: Potential and limitations of the use of x-ray diffraction methods for studying the
nature of chemical bonding in crystals

SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 10, 1965, 1673-1683 e
2, Y, 5T ) 28, %%, 5>

TOPIC TAGS: x-ray diffraction analysis, neutron diffraction, electron density, electron

diffraction analysis, chemical ponding, crystal structure analysis

ABSTRACT: The experimental determination of electron density distribution in crystals in-
volves measurement of the intensities of x-ray scattering peaks, finding of structural
amplitudes, calculation of the form factors of ions, reduction of the values obtained to abso-
lute zero temperature, and summation of three-dimensional Fourier series. Each of these
operations is discussed in detail. X-ray diffraction methods make it possible to give quanti-
tative experime essions to the wave functions of electrons in crystal lattices.

great significance to the study of chemical bonding is the possibility of estimating the electron
density distribution over the electron shells. For example, the use of form factors obtained by
neutron and x-ray scattering has permitted the determination of the distribution of all elec-
irons, including those with unpaired spins, in the 3d shell in the lattice of ferromagnetics

| Card_1/2 UDC: 6541.57:548.19
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antiferromagnetics. However, X-ray-, electron-, and neutron-diffraction methods cannot as 1

yet solve problems involving electron distribution at low densities or when the density changes | =
are slight (not cxceeding 0.02 — 0.05 01/A3). For example, it is not possible at the present
time to determine by x-ray diffraction the number of electrons which migrate from the ‘
valence band to the conduction band under the influence of thermal motion or photo-electric
effects in semiconductor crystals. Despite such limitations, these methods are of paramoun}
importance for studying electron density distributions in crystals. Orig. art. has: T figures.
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Electroconductiviiy and thermo-e.m. (MTRA 18:10)

Dokl. AN BSSR 9 no.1:15-17 Ja 165.
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Neorg.mat, 1 no.10:1673-1683 0 '65. (TR 18:12)
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ORG: none

TITLE: Heats of atomization and formation of AIIIBV type compounds determined from ! °
experimental data on electron density distribution 2/ VYisS 1

SOURCE: Khimicheskaya svyaz' v poluprovodnikakh i tverdykh telakh (Chemical bond ';: 

in semiconductors and solids). Minsk, Nauka i tekhnika, 1965, 93-96

TOPIC TAGS: X Tray, electron demsity, heat of formation, heat of dissociation,
. heat of atomization, heat of sublimation, aluminum compound, gallium compound, in- i
‘dium compound , arsenic compound, antimony compound D
A LI )
ABSTRACT: The heats of‘:to$iz;kion and formation of AlAs, GaAs, InAs, AlSb, Gasb, ..
“and InSb were calculated from The data on electron density distribution determined -
;experimentally by x-ray technique. The x-ray measurements were made at 20°C and
:~100°C. The object of the work was to compare the heats of atomization and forma- d

'Ztion of-AIIIBV type compounds determined from x-ray data with data based on the;"ﬁw'
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The energy of interatomic interaction u was expressed as

icalorimetric technique. E
where u, is a term relating to the coulombic interaction, - .

§a sum: u F U FUTUS
sing a change J.n the kinetic energy of electrous in the area of

uk is a term expres
11 and B atoms, and u, is a term expressing a change in

‘orbital overlapping of A
1the exchangeable energy resulting from orbital overlapping. The sum of U e t Uk

+ U represents the heat of atomization of a compound U If the heats of subli-

'matlon of the individual components of a compound (U and U ) are known, the heat
iof formation of a compound AH can be determined by the fomula. -
[ M = Uypg=(U, + Up). " e
| .

‘The heats of atomlzatlon and formation for several AnI v type compounds are pre-
sented in tabular form. Orig. art. has: 2 figures, 1 table, 8 formulas. L

isus CODE: ;)_o/ (|  SUBM DATE: 3lMayéS/  ORIG REF: 008/ . OTH REF: 001 . -
I . T .
cara 27305 : . . | L

2 ~ E i “>_ = ©
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’i AN Ny Uy b r_-&‘ 1
TITLE: Electron density distribution and bonding energies in A°
?Icompounds .

HBV semiconductor

1
|soURCE: Khimicheskaya svyaz' v poluprovodnikakh i tverdykh telakh (Chemical bond
}in semiconductors and solids). Minsk, Nauka i tekhnika, 1965, 97-102

ETOPIC TAGS: electron density, semiconductor, aluminum compound, gallium compound,
gindium compound, arsenic compound, antimony compound, heat of atomizatiom, heat of
\ifomation , Coulomb interaction , chemical bonding

EABSTRACT: The heats of atomization of AlAs, GaAs, InAs, AlSb, GaSb, and InSb were
‘determined on the basis of electron density distribution (f-curves). Three cases )
]were considered for calculating the energy of interatomic interaction u within the

III.V

!A B' type compounds according to equation: u =1u, tuy tun vhere u, is a term
!,relating to the Coulombic interaction, u; {s a term expressing a change in the
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i"Acc NR: AT6006168 .
[
fkinet{c energy of electrons in the area of orbital overlapping of AnI and Bv atcms",!f;
cand u_ 16 a term expressing a change in the exchangeable energy resulting from or-~ } :
'bital“overlapping. In the first case the uk is determined on the basls of Thomas- |-
'Fermi-Dirac statistics. In the second more approximate case, in addition to the
Coulcmbic interaction, the electronic interaction between atom A and ion B in the

jarea of orbital interaction for all elements of the orbital overlap was also con-
isidered. The third case is based on a more rigorous involvement of VA and Vﬁ poter

tials when considering the u_ energy contributions. The heats of atomization for
several arsenides and antimonides are given in a table. The corresponding heats of ;
formation can be readily computed using the values of heats of sublimation of the | -
individual components of a compound (U, and UB). It was found that heats of atomi-| .

A -
zation and formation of the AIHBv type compounds, determined on the basis of elec-|

tron density distribution (f-curves), are somewhat less accurate but gemerally
very close to the corresponding experimental data. Orig. art. has: 1 figure, 1
table, 12 formulas. : .
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' ACC NR: AT6006169 SOURCE CODE: UR/OOOO/GS/OOO/OOO/0122/012“ .
'AUTHOR: Sirota, N. N. (Academician AN BSSR) ; Yushkevich, N. N, ‘
| : 70
ORG: none Z)H o

TITLE: Thermodynamic pro erties {of indium antimonide, gallium antimonide, and gal-
1ium arsenide_p/’ [ 21 7 ' 7’7 o

Khimicheskaya svyaz' v poluprovodnikakh i tverdykh telakh (Chemical bond
1965, 122-124

_SOURCE:
d solids). Minsk, Nauka i tekhnika,

‘in semiconductors an

thermodynamic function, indiuwm com-

thermmal emf,
arsenic compound,

TOPIC TAGS: entropy, free energy,
d, antimony compound ,

pound, gallium arsenide, gallium compoun
enthalpy { \%(3

Enthalpy )free energy, and gallium

ABSTRACT: and entropy of formation of indium
and gallium arsenide were determined by the emf method. The work was

‘antimonides h v :
part of a systematic investigation of the thermcdynamic properties of semiconductor .
cell consisting of: ’ .

compounds. An electrolytic
11 + -
-, ~Ay3quid |(xc1 - LiCl) + chloride A|(Asb or AAs)_ ;14 X
AP 112 o e e e L ,
_'_____._.___r—"‘_—o—__‘-

wrtner 1ndium or gallium, was

o Tnb, Gash, and Gas. ence of the emf on absolute temperature is graph

ture dependen The thermodynamic dat
ce of the emf for InSb at 653-753°K, G:s;a;:ué;;egagz? th: tempera-
- s and GaAs at

?

(~AS9
giéi’n'J B%é:p ?Rr'gﬁiﬂs‘?d 3/"[3{2”991“ WIASRDPBE:00513ROD L 556A04R-1"

art, has: figure, 3 tables, 3 formulas.

| TABLE 1
Compound | -AHY .
. 98 kcal -
| so, keal/ d::ggg,.kcal/ -AG89g,kcal/| -aH3Sg,| . ¢ 3
| gmol mol keal/ ’ péﬁ x 28
mol R ERES
C];fnSb 7.84 4,68 ?gaa i
aSb 9.79 ) 0.39 :
: : . 27,54
aasp 20, o .;. g: 9.39 137.5 g:.ls. ﬁ:':
. 18.18 145.96 : :
- . 42.9  [133.17
20/ SUBM DATE: 31May65/ ORIG REF: 004/
g . _ : OTH REF:
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" AUTHOR: Yermolenko, Ye. N.; Sirota N. N. (Academician AN BSSR)

. ’______.--———-“"" Ly
ORG: g (’,/

: none ‘H' 41 /

TITLE: petermination of the heats of formation for indium phosghide and galliun
phosphide by means of combustion in a calorimeter 27 +7 -

SOURCE: Khimicheskaya svyaz' Vv poluprovodnikakh 5§ tverdykh telakh (Chemical bond
in semiconductors and solids). Minsk, Nauka i tekhnika, 1965, 128-129

TOPIC TAGS: heat of formation, indium compound , gallium compound, calorimeter,
heat measurement

ABSTRACT: The present study was made in view of the lack of reliable data on the
heats of formation for InP and GaP. High purity phosphides synthesized by the
Institute of Golid State Physics and semiconductors of the AN BSSR were burned un-
der pressure of &ﬁéﬁ"{ﬁ“’{ﬁéﬂé’ﬁgﬁﬁéter. e respective heats of formation ob-
tained in .a series of combustion experiments are:! AHgqg = -29.1 ¢+ 2.5 kcal/mol for

GaP and O0HB8gg = 21.5 ¢ 1.5 kcal/mol for inP. Orig. art. has: 5 formulas.
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"TITLE: i i {pmssures of @im”lrsenid:, gallium arsenide and gallium -

phosphide 1 1 ‘ 2z

: v

"SOURCE: Khimicheskaya svyaz' v poluprovodnikakh i tverdykh telakh (Chemical bond

in semiconductors and solids). Minsk, Nauka i tekhnika, 1965, 125-127 .

TOPIC TAGS: gallium arsenide, gallium compound, indium compound, arsenic compound °

ABSTRACT: Dissociation pressures of indium arsenide, gallium arsenide, and gal-
lium phosphide were determined by Langmuir method using the setup shown in figure
1. Compounds under investigation were evaporated from a cell placed in a crucible
by means of applying a 10 ““mm Hg vacuum. The vapor pressures (p) were calculated

_from the formula:
= 17,14 —— /_T—
p ? d! l 3z
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i : o D
where m is the weight of the compound, 8 is an apperture in the cell containing the'
compound under investigation (in the form of a powder), t is duration of evapora~ -
tion, a is evaporation coefficient (assumed to be equal to 1), T is temperature in

%K, M is mass spectro,scopically determined molecular weight of the vapor. The

: 2

Fige 1. l--crucible containing the substance un-
der investigation; 2--resistance furnace; 3-- P

////// <§§§ quartz tube; 4--thermocouple.

temperature dependence of the dissociation pres-
sures is graphed. Orig. art. has: 2 figures, ’

4 formulas.
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ACC NR: AT6006173 SOURCE CODE: UR/0000/65/000/000/0142/01u5:

AUTHOR: Koren', N. N.; Sirota, N. N. (Academician AN BSSR)

B e

ORG: none

TITLE: Reactive diffusion of antimony and_zinc with elements of the VI group and
the energy of the chemical bond | ¢.7

SOURCE: Khimicheskaya svyaz' v poluprovodnikakh i tverdykh telakh (Chemical bond
in semiconductors and solids). Minsk, Nauka i tekhnika, 1965, 142-145

TOPIC TAGS: forbidden zone width, crystal growth, antimony, zinc, selenium com-
pound, tellurium compound, sulfur compound, heat of formation, crystal lattice

energy

"ABSTRACT: The process of reactive diffusion resulting in the formation of semicon~-i " -

-ductive layers of AIIBVI-, AVBVI, and AHBv type compounds on metal surfaces was
studied using antimony and zinc with sulfur, selenium, and tellurium and antimony
‘with zinc and cadmium as model systems. It was found that the mechanism of inter- 3
-action of zinc with vapor of sulfur, selenium, and tellurium (in which a sesiconduc- ..

>
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"tor layer forms) involves diffusion of zinc across this layer. A similar mechanism

| of growth of the AVBVI type semiconductor layer was found in the case of the inter-"‘;

action of antimony with the vapors of sulfur, selenium, and tellurium. In the zinc-
_antimony and cadmium-antimony systems, the growth of the interface layer involves )
‘ countercurrent diffusion of both interacting components. The correlation between
the activation energy of diffusion and the melting temperature of various compounds

. is graphed. The parameters of the reactive diffusion and the principal physical
characteristics of the semiconductor compounds are shown in table 1. It is conclud-
' ed that the rate of the reactive diffusion is dependent upon the type and the nature
' of interaction between the atoms in the process of compound formation. In general,
_the stronger the jnteratomic (or interionic) interaction within the crystal lattice,
‘ the greater is the diffusion activation energy and the smaller is the coefficient

- of the reactive diffusion. Orig. art. has: 2 tables.
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TABIE 1

Chemical |Energy of [Preexponen- {Heat of I/ Lattice Forbidden Melting tem-~
Compound [activation|tial factor,|forma-. (} energy, zone width,| perature, °K
diffusion,|cm?/sec [tion A4Y | kcal/ ev
kcal/mol kcal/mol | mol

34 63 977
32 ug 912
26 34 852
25 28 BuY
18 ~5 3.8 -
18 35,7
20 -
21 __ 28
i1 -4,2):1077 3

.
A e o
L]

Wk G =W N

N -
-
e

o L o e
o

o
'
w
« » = o

ASEONASNE DO
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ACC NR: AT6006174 T SOURCE CODE: UR/0000/65/000/000/0180/0183 .

AUTHOR: Rozov, V. V.3 Sirota,_Nf N, (Academician AN BSSR) 776?
ORG: none o ,/h
TITLE: Dynamic dislocation4?f atoms in the lattices of indium and gal{i;r phosphides -
| T —
SOURCE: Khimicheskaya svyaz' v poluprovodnikakh i tverdykh telakh (Chemical bond 7 :
in semiconductors and solids). Minsk, Nauka i tekhnika, 1965, 180-183 :

TOPIC TAGS: indium compound, gallium compound, crystal lattice dislocation, crys-

tal lattice structure, x ray, heat of formation

a2, 44,99

ABSTRACT: Characteristic temperatures and dynamic dislocation of atoms in lattices -
of indium phosphide, gallium phosphide, and in a solid solution of 86% InP and 1u%
GaP were determined on the basis of x-ray analysis. The temperature dependence of
the dynamic dislocations of phosphorus and indium atoms in indium phosphide expres-
sed in terms of the square of atomic vibration amplitude ug is graphed. The physi-

cal properties of InP, GaP, and the solid solution of 86% InP + 14% GaP at 20°C are.
given in table 1. These data indicate high interaction energy between atoms of GaF
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2 of metal
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6 of metal
2
ug of metal

atoms, °K
6 of metal
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atoms, °K
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coefficient of
line broaden-
microhardness

Lattice
parameter

230 |5
280 |7
5
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9
5
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650
840

s F U
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IOO
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O K
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2.2u

5.8688
5.7970
5.4500

as reflected in high heat of 'fo'matior;\ and high melting temperature. Orig. art.

has: 1 figure, 2 tables, 1 formula.
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L 18056-66 EMT(1)/EWT(m)/EI‘C(f)/EﬂG(m)/T/DIP(t) 1JP(c) RDW/JD/GS/AT
ACC NR: AT6006175 o SOURCE CODE: UR/0000/65/000/000/0211/0215

AUTHOR: Sirota, N. N. (Academician AN BSSR); Yamovich, V. D. 7 4
bR . 7 é
ORG: none ' As /
27, 4 ?(—‘
TITLE: Changes in mean square dynamic ion dislocation in zinc and cadmium tel-
lurides as a function of temperature . 17

¢ 0

SOURCg] Khimicheskaya svyaz' v poluprovodnikakh i tverdykh telakh (Chemical bond
in semiconductors and solids). Minsk, Nauka i tekhnika, 1965, 211-215

TOPIC TAGS: zinc alloy, cadmium telluride, cadmium, crystal lattice dislocationm,
crystal lattice structure, forbidden zone width, heat of formation

ABSTRACT: Dynamic ion dislocations, mean square ion dislocation ug , and the tem=~
_____f yn _

perature dependence of the characteristic temperature of ZnTe afid CdTe were studied
by x-ray technique. This study was made in order to learn more about the forces

and the nature of the atomic interaction in AHBVI-fype compounds. A URS-50I x-ray

machine and compressed powder samples of tellurides were used in this study. The

»
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x-ray machine was adapted to simultaneous work at high and low temperatures. The . °
mean square dynamic jon dislocationgs jare given in tabular form. For ZnTe and CdTe, : -
the respective heats of fomation'\&gé‘% and 2u.5 kcal/mol and the forbidden zone -
widths are 1260° and 1080°C. The changes in the characteristic temperatures of CdTe
and Te- and Cd ions as a function of temperature and the temperature dependence of

the characteristic temperature 8 of Zn and Te ions in ZnTe and of the average cha-
‘pacteristic temperature 6 of ZnTe are graphed. Orig. art. has: 5 figures, 1 table,

Ee formulas.
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. AUTHOR:' Sirota, Ny Nej Osinskiys Ve Is |
i e o t
. ORG: mone |
. TITLE: Effect of temperature on the recombination radiation spectrum of g_d_i_\m ’|
~ phosphide, n-P junctions S _ :;_1 |
' "SouRCE: ¥ Shurnal prikladnoy spektroskopil, V. 4, no. b, 1966, 313-315 T
; TOPIC TAGS: recombination radiation, indium compound, phosphide, pPn Junetion, g
. junction diode, forbidden band, impurity ievel, temperature dependence, emission
| spectrum

. ABSTRACT: The authors investigated the spectral distribution of the
%ra.dia.tion of diffusion n-p junctions in indium phosphide at 77, 138, 210 and

; » ’
, Junceion was prepared by & standard technology from n-type indium phosphide.
The recombination radiation was measured with an ISP-51 spectrometer. The spec-
. tgum was registered with the photomultiplier (FEU-28) and an automatic potentio-

| meter (EPP-09M) . The resolution of
' 9000 R wavelength region. The emission from the diodes was inve
. pulsed mode using 5 usec rectangular current pulses of amplitudes 0.5-2 8,

i
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| a repetition frequency of 50 cps.
With increasing temperature, the maximum
and the width of the spectral line increased. i
radiation decreased in temperature nearly linear- |
variation of the width of the forbidden band.

radiation spectrum differed

! was measured.

i The maximum of
1Y
The quantum energy
from the corresponding values O
difference is attributed to reco
indicate also that the
! paximum of the indium phosphide
. without the use of wires,
© Orig. art. has: 4 figures.
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The diode emission in the n-p junction plane :
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TITLE: Temperature dependence of the intensity of radiation of np recombination tran-
' ritions in indium phosphide 7]

x i

SOURCE: AN BSSH. Doklady, v. 9, no. 11, 1963, 720-721

TOPIC TAGS: temperature dependence , indium compound,, recombination radiation, forbid-
den zone width, va CbeV“1Z:Cs4

ABSTRACT: The test apparatus consisted of an optical dewar provided with a copper
holder on which a radiating diode of indium phosphide was mounted. Specimen tempera-
ture was measured by means of a thermocouple and an electronic potentiometer. The cha-
Eacteristic radiation of indium phosphide is in the 8990 2 (77°K) to 9570 A (300° K)
avelength range and the maximal values of the spectral distribution curves of energy

y a photomultiplier. The measured magnitudes represented integrated functions of
hese spectral distributions. From the plots of the data on the integrated light flux-
s (in arbitrary units) vs temperature in the 77-300°K range for 0.15, 1.00 and 5 am-

Ere close to those of the forbidden zone width. Measurements of light Fluxes were made
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peres, it appeared that the magnitudes of the recombination radiation light fluxes de-
crease almost exponentially with increasing temperature. This decrease is attributed
to decrease in the probability of transitions responsible for recombination radiation.
Data on power requirements of the diode at 0.15 amperes VS temperature show decrease in
the former with increase in the latter. The plots of the data on the magnitudes of
light fluxes vs current through the diode for 77, 178 and 300°K show that: at 77°K,
the magnitude of the flux increases rapidly until intensity of the current reaches 0.12
amperes and linear dependence takes place for the larger currents; at 178°K the depen-
dence is practically linear for all currents; at 3009K and at the currents larger than
0.12 amperes, the dependence is linear. However, for jower magnitude than 0.12 amperes
the increase of the flux with temperature is smaller than in the range of linear depen-
dence. These results indicate that the magnitude of the light flux of the np recombi-
nation transitions in indium phosphide is almost a linear function of the current and
that it depends substantially on temperature. Orig. art. has: 2 figures.
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